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Abstract To meet the pre-stage light source requirement for a distributed fiber Raman temperature sensor
(RDTS), an all-fiber pulsed laser with a central wavelength of 1550 nm is developed based on the main oscillator
power amplification (MOPA) technology. The laser’s fiber amplifier is a two-stage structure with a forward
pumping mode. The fiber pulse laser has a peak power output in the adjustable range of 0-10 W, linewidth of
0.32 nm, signal-to-noise ratio of above 25 dB, and adjustable output pulse width and frequency. An experimental
temperature measurement is conducted based on Raman scattering for 2 km using a self-made fiber laser.
Measurement results show that the temperature demodulation accuracy is less than =1 “C, and the shortest
temperature measurement period reaches 1.31 s. Experimental results prove that the self-made fiber laser satisfies
the requirements of actual applications.
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Fig. 1 Schematic of temperature measurement with distributed fiber optic
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Table 1 Important parameters for simulation
Parameter Value Parameter Value
Insertion loss of isolator /dB 0.65 The length of EDF2 /m 10.8
Isolation of isolator /dB 43.62 (L) Core radius of EDF /pum 2.2
Return loss of isolator /dB 65.9 (L) Er doping radius of EDF /pm 2.2
Central wavelength of filter /nm 1550.12 (L) Numerical aperture of EDF 0.24
Bandwidth of filter /nm 0.6 (L) Er ion density of EDF /m™* 4.6 X 10
Transmission isolation of filter /dB 30 (H) Core radius of EDF /pum 2.3
Insertion loss of filter /dB 0.62 (H) Er doping radius of EDF /pm 2.3
Er metastable lifetime /ms 10 (H)Numerical aperture of EDF 0.23
The length of EDF1 /m 3.7 (H)Er ion density of EDF /m * 10X 10%
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